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What is Claimed 


, V 1. A ^Coriolis flowmeter for measuring a process material flow having 

V anji Itra high level of purity, said Coriolis flowmeter comprising: 

a base; 

flow tube me'bns adapted to receive said process material flow, said 
5 flow tube means is formed of a material that does not transfer ions from said 
flow tube means to said process material; 

end portions of said flow tube means are coupled to said base to create 
substantially stationary nodes at said end portions; 

a driver coupled tA said flow tube means for vibrating said flow tube 
/|10 means containing said process material flow; 

pickoff means coupled signalwise to said flow tube means for 
generating signals representmg induced Coriolis deflections of said vibrating 
process material filled flow tube means; and 

meter electronics that receives said signals from said pickoff means and 
=15 generates output information pertaining to said process material flow. 
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The Coriolis flowmetervof claim 1 characterized in that said driver 


vibrates said flow tube means containing said process material. 





3. The CoriolisJlowmeter of claiml characterized in that the entirety 
f the wetted flow path of said Coriolis flowmeter comprises a PFA substance. 



4. The Coriolis flowmeter of claim 1 characterized in that said flow 
ube means is formed of a PFA substance to maintain said process material 
free from contamination due to ion transfer from said flow tube means to said 
process material. 


5. The Coriolis flowmeter of claim 1 characterized in that said pickoff 
means is an electro-magnetic\levice having a magnet connected to said flow 
tube means and a coil. 
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means comprises a liahl S fl ° Wmeler of claim 1 characterized in that vt 

f a light source and an optical ri=i . hal sa,d P'ckoff 

831(1 Wrath, flow tube means is ^ 

"* 831(1 optica, detector to a^^ ^ 3 said „ g h, soume 
OP oa, detector J,, said iigb, S0U rce ° f «• W* received by said 

S3,d optical detectors resoons- . 

representing said Conk defle^'T"’ al,era "° n '° 9enera,e 8aid 8l 9nals 
Pee a lower surface a'TtniZpaZ"' ’ Characte,fe3d in , ha , said base 


-K^migs in each ol 
receive said flow tube me; 


8 - The c °n'olis flowmefpr nf i • 

18 P-ePaped and has a loweiurface and a"" ■ CharaC,erized in said base 
Wa " S1 ] ac e and a p a ,r 0 f upwardly extending side 

openings in each of <Jw , 

receive said flow tube means.( Walls “"Mv- aligned to 

^he Coriolis flowmeter nf h ■ 

saw flw iube ——peyL ,z: ::r —* - - 31 

18 a solid rectangular elementally Z'Jf arac,eri ™ 13 'Pat said base 
eaid flow tube means |. “ ^"e'epiped; 


said base. 
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said return tiibe is coupled to said base and is positioned parallel to said flow 
tube means aVid extends through walls of said base, and 

an exit tube is connected to an outlet end of said return tube to extend 
said process material flow towards a user application. 


12. The 


iriolis flowmeter of claim 1 characterized in that said flow 


tube means comprises a single flow tube and that said base has a mass 
substantially greater thkn the mass of said flow tube with process material. 


r\e Corii 


13. Tlte Coriolis flowmeter of claim 12 characterized in that the mass 

of said base is alleast 1000 times the mass of said single flow tube with 
process material.! 


14. The Coriolis flowmeter of claim 12 characterized in that the mass 
of said base is at least 100 times the mass of said single flow tube with 
process material. 


15. The Coriolisxflowmeter of claim 12 in which said driver is affixed 


to the top of said single flow, tube when in use. 


16. 


The Coriolis flowrt^eter of claim 12 further comprising: 


a dynamic balancer means coupled to said base proximate said nodes 
to maintain said nodes at a reduced level of vibration. 



17. The Coriolis flowmeter <$f claim 16 characterized in that said 
dynamic balancer means is an active dynamic balancer controlled by the 
exchange of signals with said meter electronics. 


18. The'Coriolis flowmeter of claimil characterized in that said base 

is u-shaped and hak a lower surface and a pair of upwardly extending side 
walls containing coaxially aligned openings for\pceiving said single flow tube. 
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19. The Coriolis flowmeter of claim 12 characterized in that said 
single flow tube extehds through coaxial holes in said walls with ends of said 


V . 

cP single flow tube extending beyond said side walls. 
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20. The CoriSHs flowmeter of claim 1 characterized in that said 
flow tube means comprise^ first and a second flow tube coupled to said base 
and positioned parallel to edfch other, said first and second flow tubes are 
adapted to be vibrated in phas^opposition by said driver. 

21. The Conblis flowmeter of claim 12.0 further comprising: 
said driver is affixed to toth said first flow tube and said second flow tube and 
is adapted to vibrate saidffirst and second flow tubes in phase opposition; said 

pickoffs being affixed to bdth said first and second flow tubes to detect the 
Coriolis deflections of said first and second flow tubes. 

22. The Cohiolis flowmeter of claim 20 characterized in that said first 

and second flow tubes a^e connected in series with respect to said material 
flow. 


23. The Coriolis flowmeter of claim 20 characterized in that said first 

and second flow tubes are connoted in parallel with, respect to said material 
flow. 



-^2 ^7 24 ■ The Coriolis flowmeter of claim 20 further comprising: 

a return tube couple^to said base oriented parallel to said first and second 
flow tubes; 

said return tube Receives said process material flow from said first and 
second flow tubes and extends said material flow towards a user application. 

25. The Coriolis flowmeter of claim 20 characterized in that: 
said base is u-shapecLand has upwardly extending walls; 
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said first and second flow tubes extend through said walls of said base 

and have inlet and outlet ends projecting beyond the outer surfaces of said 
walls. \ 


26. A Coiiolis flowmeter for measuring a flow of process material 
having an ultra high level of purity; said Coriolis flowmeter comprising: 

a single flow t be formed of a material that does not transfer ions from 
said single flow tube to said process material; 

a massive base kixed to ends of said single flow tube to reduce 
undesired vibrations by dreating stationary nodes at said ends; 

an inlet connector Connected to said massive base and adapted to 
receive a flow of said process material from a supply tube; 

an inlet of said single\flow tube is affixed to said inlet connector, said 

input connector sealably connects said inlet of said single flow tube to an outlet 

of said supply tube to effect the extension of said process material flow in said 
supply tube to said single flowi tube ; 

a first set screw in said uilet connector maintains said inlet connector 
fixed with respect to said massive base; 

a dnver affixed to said sirigle flow tube for vibrating said single flow tube 
containing said process material flow; 

an outlet of said single floA tube affixed to a second connector for 

extending said process material fkL via an exit tube towards a user 
destination; \ 

a pair of pickoffs coupled to slid single flow tube on opposite sides of 
said driver for generating signals representing Coriolis induced deflections of 
said vibrating material filled single flowtube; and 
meter electronics; \ 

conductors extending from said pickoffs to said meter electronics for 
extending said pickoff signals to said meterWectronics; 

said meter electronics receives said pickoff output signals and 
generates output information pertaining to said ptocess material flow. 
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27. VThe Coriolis flowmeter of claim 26 further comprising; 
a returnytube connected to said massive base parallel to said single flow 


tube ; 


end portions of said single flow tube and said return tube are glued to 
said massive baseto maintain said single flow tube and said return tube 
immovable with respect to said massive base; 
an inlet of said return tube; 

an intermediate tuberonnecting said outlet of said single flow tube and said 
inlet of said return tube via said second connector to extend said process 
material flow from outlet of said single flow tube to said return tube; 

an outlet connector connected to said massive base for receiving said 
flow of said process material from an outlet of said return tube; 
said outlet of said return tube is affixed to said outlet connector, said outlet 
connector sealably connects said outlet of said return tube to an inlet of an exit 
tube to effect the extension v of said process material flow in said return tube to 
said exit tube; 

a second set screw in'said outlet connector maintains said outlet 
connector fixed with respect to\said base; 

said exit tube is adapted to extend said process material flow to a user 


20 destination. 



28. The Coriolis flowmeter of claim 26 characterized in that said 
pickoffs are electro-mbgnetic devices each having a magnet and a coil. 


29. The Coriolisvflowmeter of claim 26 characterized in that said 
pickoffs each comprises a fight source and an optical detector with the 
magnitude of the Coriolis defection of said single flow tube defining the 
magnitude of the output currenryof said optical detector. 




_ 30. ThesCoriolis flowmeter of claim 26 characterized in that said 

massive base has a. pair of upwardly extending parallel side walls having 
coaxial openings through which said single flow tube and said return tube 
extend. 
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31. The Opriolis flowmeter of claim 30 characterized in that said 


v 

^ massive base is u-snaped 
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32. The Coriolis flowmeter of claim 26 characterized in that said 
passive base is a solioyrectangular element defining a parallelepiped; 

said single flow tube is mounted to upwardly extending posts affixed to a 
surface of said massive base. 
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33. The Coriolis flowmeter of claim 30 in which ends of said single 
flow tube and said return tube extend beyond the outer surface of each leg. 

( y. 34. The Coriolis flowmeter of claim 26 characterized in that said flow 

^•rdbp means comprises a single flow tube mounted to said massive base to 
define a dynamically unbalanced structure when vibrated by said driver. 




35. The Coriolis flowmeter of claim 26 comprising a second flow tube 
coupled to said massive case to define a dynamically balanced structure when 
vibrated by said driver whrle containing said process material. 


36. The Coriolis flowmeter of claim 26 characterized in that said 
driver is positioned when in use on a top surface of said single flow tube. 



37. The Coriolis flowmeter of claim 26 further comprising: 
a dynamic balancer means coupled to said massive base proximate 
aid nodes to to reduce the vibration of said nodes. 


38. The Coriolis flowmeter of claim 37 characterized in that said 
dynamic balancer means is an active dynamic balancer controlled by the 
exchange of signals with said meter electronics. 


39. T\he Coriolis flowmeter of claim 26 characterized in that the 
entirety of the wetted flow path of said Coriolis flowmeter comprises a PFA 
substance. \ 
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40. The Coriolis flowmeter of claim 26 characterized in that said 
single flow tube is formed of a PFA substance to maintain said process 
material flow free from contamination due to ion transfer from said single flow 
tube to said process material. 

41. The Coriolrs flowmeter of claim 26 characterized in that the mass 
of said massive base is a\least 1000 times the mass of said single flow tube. 
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42. The Coriolis flowmeter of claim 26 characterized in that said 
driver vibrates said flow\ube at a resonant frequency of said material filled flow 
tube. 


43. The Coriolis floWneter of claim 26 characterized in that said 
driver vibrates said flow tube at a non resonant frequency of said material filled 
flow tube. 


44. The Coriolis flowmeter of claim 40 characterized in that said 
Coriolis flowmeter is adapted to extend a flow of corrosive material including 
nitric acid. 
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